ABSTRACT
This paper studies households' demand for different assets by allowing certain assets to contribute directly to household utility. * We permit the utility function to capture the "liquidity" services of money, certain time deposits and even some government securities.
Our approach yields estimates of the utility function parameters which can be used to study the effects of a variety of changes in asset returns. We investigate how asset holdings and consumption react to both temporary and permanent changes in returns, and study the effects of government financial policy.
Our approach provides an integrated system of asset demands of the form which Tobin and Brainard (1968) Baumol (1952) and Tobin (1956) This approach suffers from a number of drawbacks. Even assuming that consumption is constant, the optimal timing of individual transactions is extremely hard to compute when interest rates and income vary stochastically.
Such a computation is well beyond the modern transactions-based models of Jovanovic (1982) , Grossman and Weiss (1983) , Romer (1984) , and Rotemberg (1984) .^Moreover, the assumption of constant consumption cannot be justified if the individual is maximizing utility from consumption unless the real rate of return on money is equal to the discount rate. Thus, while Goldfeld (1973) appeals to transactions-based models to justify his money demand regressions, these models provide an unacceptable basis for empirical work.
On the other hand, the objections to estimating the utility flow of liquidity services seem to apply equally well to the estimation of the demand for many durable goods. Like many durables, money is not utilized constantly, but in bursts. Just like some durables, even money which is not used provides some utility in the form of security. Whether or not money's services provide utility in the same fashion as other goods is a moot point. Various consumer goods provide different "types" of utility, and to single out money services as a particular variety which is unworthy of inclusion in a consumer's utility function seems arbitrary at best.
A number of researchers including Barnett (1980 Barnett ( ,1983 , Chetty (1969) , Ewis and Fisher (1984) , and Husted and Rush (1984) have attempted to estimate a utility function for assets. Feige and Pierce (1977) survey this literature.
These attempts have encountered a number of difficulties. First, Chetty (1969) .consumption and all three asset stocks.
The evolution of equity holdings is given by:
where P is the price of consumption at t, Y is real income, rv_ is the nominal return on equity between and t and t+1, and r Q and r_ are the nominal returns on government debt and time deposits, respectively. Solving (2) We assume that the representative consumer's preferences are given by: Chetty (1969) and used by Barnett (1980) and Husted and Rush (1984) , among others. 7 It must be pointed out that these preferences are quite restrictive. In particular, they impose homogeneity and require separability between leisure and other sources of utility. These restrictions will hopefully be relaxed in future work.
With these preferences, equations (3) through (6) become:
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We report estimates of the parameters {a,p,y,/5,6 ,6 C } from these equations in Section III.
The second set of preferences which we consider allows for costs of portfolio adjustment. 8 We assume that individuals face utility costs proportional to the square of the percentage change in their nominal asset holdings. 9 Their expected discounted utility is therefore
The first order conditions which must be satisfied by the optimal consumptionportfolio plan corresponding to these preferences are:
- Since such solutions remain intractable, we concentrate on the effects of various changes in deterministic environments, asking how the representative consumer would respond to these changes if he maximized (1).
•15- For a given path of consumption, the demand for the three assets we consider depends on the three differences between the return on equities and the services, the own semielasticity with respect to the return premium increases.
In some sense, these assets are increasingly good substitutes for equity. (Hausman, 1979) . Similarly, the service flow from a liquid asset depends on the transactions it simplifies, as well as the help it might have provided had more transactions taken place. The former might be measurable.
This line of inquiry could potentially reconcile the view that these assets are held because they give utility with transactions-based models.
• Fischer (1979) , Calvo (1979) , and Obstfeld (1984, 1985) .
2.
An alternative, much less explicit set of transactions cost models is quite similar to the assets-in-the-uti 1 ity function approach. These models assume that liquid asset stocks reduce the amount of leisure spent transacting [see Saving (1971) ].
Models of this type do not fully capture the structure of financial transactions costs since they neglect the discrete character of these transactions.
3.
This problem has also arisen in previous attempts to construct Divisia monetary aggregates [see Barnett (1980, 1983) ]. With standard nondurable goods, the rate of growth of a Divisia quantity aggregate equals the inner product of current expenditure shares and quantity growth rates. The expenditure on liquidity services (and other durables), however, is unknown at the time the services are purchased.
This raises difficulties for Divisia aggregation which should be addressed in future work.
4.
If all assets give utility directly, one could redefine preferences to exclude the asset which gives the least utility and attribute its utility to future consumption. In practice, only r g is known over short periods of time.
6.
Assuming that the theoretical concept of money corresponds to our measure of liquidity, our utility function is identical to the one used in Fischer (1979) , Calvo (1979) , and Obstfeld (1984, 1985) . Chetty (1969) uses a more general functional form in which each asset is allowed its own y.
Since he focuses only on the instantaneous utility function, he cannot identify the exponent of this CES aggregate.
8.
This may well be the implicit justification for the inclusion of quasi-dif ferences of assets in Barnett's (1980) utility function.
9.
If it is a matter of physically adjusting one's asset stock the nominal and not the real magnitude is relevant. However, a better specification would recognize the automatic changes in money caused by consumption expenditures. With costs of adjustment it is difficult to follow the two-step budgeting procedure used by Barnett (1980) , because the marginal rate of substitution between two assets at t depends on the expected levels on assets at t+1 which, in turn, depend on assets at t.
11.
The data for G are drawn from unpublished Federal Reserve Board tabulations which are not available after 1982:2. We experimented with another measure of short-term debt, computed as the sum of Treasury bill holdings, open market paper, and money market mutual fund accounts, and found results similar to those reported below.
12.
We assume perfect loss-offset in the taxation of capital gains. Assuming that the losses on equity could not have been offset against other taxable income would induce only minor changes in our rate of return series.
13.
Previous calculations of weighted-average marginal tax rates yield different tax rates on dividends and interest income.
In the spirit of the representative consumer model, we recognize that for any taxpayer the two tax rates must be equal.
We therefore apply the dividend tax rate to all interest and dividend income.
14.
We use the commercial bank savings deposit rate to measure the rate of return on time deposits.
15.
These standard errors overstate the imprecision of our estimates because they do not recognize that the 6's must lie between and 1.
16.
In Obstfeld (1985) , a < impies that anticipated disinflation leads to the kind of capital inflows that have been experienced in the Southern cone, rather than to capital outflows.
In Obstfeld (1984) , uniqueness of the economy's rational expectations equilibrium requires that (1-cr) < /3/(l-£). This condition is always satisfied by our estimates. The paper by Mankiw, Rotemberg, and Summers (1985) is one example. Their statistical properties in our estimation procedure are unknown, but they may provide some evidence of dynamic misspecif ication.
19.
If one estimates a static system of demand equations based on total expenditure on liquid assets [as in Barnett (1980) ], then one can only obtain responses to interest rates holding these expenditures on liquidity constant. This is a less appealing approximation to the consumer's action at t.
20.
To actually differentiate these equations we must first modify them to make them hold without error. To do this we compute the value of the u's which make (M) , (G) and (S) hold exactly.
These can be interpreted as the expected returns which rationalize actual subsequent consumption and asset holdings. Then we use these u's instead of the actual u's.
